In recent years a number of patients with arthritis affecting the knee-joint have been treated by means of osteoarticular allografts which replace the articular surfaces of the knee-joint (Laurence 1969). We are at present engaged in a study of the osteoarticular allograft in the sheep. This paper deals with the immunological aspects of this problem.
In recent years a number of patients with arthritis affecting the knee-joint have been treated by means of osteoarticular allografts which replace the articular surfaces of the knee-joint (Laurence 1969) . We are at present engaged in a study of the osteoarticular allograft in the sheep. This paper deals with the immunological aspects of this problem.
It has been found that sheep receiving articular allografts to the femoral condyles will develop cytotoxic antibodies which can be demonstrated in their serum. These antibodies increase rapidly in their spectrum of multispecificity from within one or two weeks of grafting. A number of experimental sheep had pre-existing antileukocyte antibodies before grafting. These antibodies were probably due to immunization by pregnancy, as serum from rams and 3-month-old lambs had no cytotoxic effects. In 10 out of 11 sheep with pre-existing cytotoxic antibodies, grafting resulted in a very much more rapid increase in the degree of multispecificity than in sheep without these antibodies. These findings suggest the need for cross-matching for leukocyte antibodies before osteoarticular allografting.
The grafts used in these sheep consisted of articular cartilage, bone and bone marrow. Experiments were performed using grafts from sheep, and rats as recipients. These clearly demonstrated that the immunogenicity of the composite graft resides in the bony fraction and in all probability is due to the presence of bone marrow.
Pure articular cartilage elicited a weak antibody response in only 1 out of 11 rats. The chondrocyte does possess major transplantation antigens. This was demonstrated by comparing the effect of antileukocyte isoantibodies on chondrocytes, isolated from their matrix, with that on lymphocytes from the same donor sheep using a fluorochromatic lymphocytotoxicity test. This experiment also demonstrated the protective natwe of the cartilage matrix.
Finally, a new in vitro system which allows a study of the effect of cytotoxic antibody upon intact articular cartilage has shown that the antibody can diffuse through the cartilage matrix and in the presence of complement will bring about a reduction of the metabolic activity (? cell death) of chondrocytes as revealed by a lack of 3-S uptake.
These findings clearly indicate that the osteoarticular graft cannot be regarded as immunologically inert or privileged. They show that an immune response is initiated by the antigens of the bony aspect of the graft, leading to the production of circulating antibodies which can bring about the death of the cartilage cells and so may hasten the breakdown of the graft. Preliminary studies indicate that this is true also of the human osteoarticular graft. It is suggested that before this procedure is attempted in the human subject tissue-typing of donor and recipient should be carried out to minimize the degree of antigenic disparity. Injections of the hemolytic toxin streptolysin S (SLS) into the rabbit knee-joint have been shown to produce a chronic synovitis in the rabbit, with many of the features of rheumatoid arthritis (Weissmann et al. 1965) . These changes were thought to be produced by the release of injurious lysosomal hydrolases by the hemolysin which is known to release enzymes from isolated lysosomes (Weissmann et al. 1963) . Although the changes produced by intra-articular injections of the toxin have been confirmed in this department, no evidence suggesting lysosomal enzyme release was found (Cook & Fincham 1966 ). SLS preparations have been shown to be mitogenic in lymphocyte cultures (Hirschhom et al. 1964 ) and recently the mitogen has been separated from the hemolysin (Taylor 1969 , Taranta et al. 1969 ). This paper reports the effect of intraarticular injections in the rabbit of the separated hvmolytic and mitogenic fractions of SLS. It has been shown that the hemolysin produces acute inflammation, lining cell hyperplasia and subsequent fibrosis, while the mitogen in addition produces round cell infiltration, numerous lymphoid foci and cartilage erosion.
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These results suggest that SLS arthritis-cannot solely be attributed to the release of lysosomal enzymes by the heemolysin; the mitogen acting on lymphocytes may also be causing tissue damage through the release of cytotoxic factors. A study is being made of the tissue reactions to various porous implants, including (a) formalized polyvinyl alcohol sponge (Messrs Ramer Chemical Co), (b) polyhydroxyethylmethacrylate sponge (Hydron), and (c) a co-polymer of polyhydroxyethylmethacrylate and methacrylic acid (poly-HEMA: MA co-polymer). All of these materials are hydrophilic and contain intercommunicating pores. When implanted in the hypodermis on the backs of young Large White pigs, all three sponges initially become filled with vascular fibrous tissue.
The polyHEMA: MA co-polymer sponge remains filled with fibrous tissue and there are no other reactions in implants followed so far for 103 days. No calcification or ossification has occurred.
The PVA sponge provokes a foreign-body giant cell reaction and there is evidence of biodegradation of the material. Implants have been studied histologically at 3, 7, 10, 21, 31, 35, 68, 70, 97 and 140 days. The sponges become heavily calcified, the calcium salt sometimes being laid down within ten days on the polymeric material. No bone has been seen up to 20 weeks after implantation.
The Hydron sponges also become calcified within three weeks. Intramembranous heterotopic bone formation has taken place within ten weeks in all implants (Winter & Simpson 1969 , Winter 1970 .
Bone grew into the interstices of a PVA sponge inserted into a hole in the shaft of the femur in a goat but only for a distance of about 1 mm. The remainder of the sponge was filled with fibrous tissue after seventeen weeks.
Bone did not grow so readily into the Hydron sponge in another hole in the same femur, but the part of the sponge implant in-the medullary cavity contained isolated spicules of heterotopic bone.
The main difference between the three implants, apart from their chemical nature, lies in the size of the channels within the sponges which are very much narrower in Hydron than in PVA and are smaller still in the co-polymer. It is possible that the mechanical forces acting on the cells within the Hydron sponge, together with the presence of solid calcium salts, are critical factors in bringing about osteogenesis.
